NMEPEMEHHAA

BennunHa x Ha3biBaeTCcA NnepeMeHHON,
€eCInn oOHa NPUHUMAET pasNYHble 3Ha4YeHNA.
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NMoHAaTHe PyHKUUN

OnpepeneHue.

Ecnu ans kaxxgoro 3HadeHusi nepeMeHHoOn X,
npuHagnexawen Ycrnosomy MHoxecTtsy D no
HekoTopoMmy npasuny ( No hopmyne) 3agaercd
€0VHCTBEHHOE 3HAYEHME Y U3 YNCIIOBOIO
MHOXecTBa M, TO roBopsT, YTO 3agaHa PyHKUNA

e Y=f(x)

f — 06o3Hauenve dyHKUMK (Npasuna, popmynbl)
D - obnactb onpegeneHns QyHKUMN, X — apryMeHT
M - obnacTtb 3Ha4YeHU PYyHKUUK, Y — 3HAYEHNE
doyHKUMM

CnocoObl 3aaaHus pyHKUMMN.
1. AHanuTtuyeckun (doopmyna).

2. TabnuyHbIn.

3.Mpadmnyeckun.

AHanNMTNYEeCKnin

i

x+1

y=x; y=sinx; p=—

2x-3

TabnuyHbIN

X

Xy
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Vn

*Y=f(x)



/ P(xf(x))

*Y=f(x)

[padbmnyecknin cnocod 3agaHus PyHKUUM

= o)

Y=kx+b

(- g

OnpegeneHwe.

Mpadmkom cbyHKLMM Y=f(X) Ha3bIBAeTCA MHOXECTBO Todek P(x,Y) Ha nnockoctu
XQY, abcumccamm KOTOpbIX SABNSTCA 3HAYEHUS apryMeHTa X, a OpaMHaTtamm —
COOTBETCTBYOLLME 3HAYEeHUS pyHKLUMKM Y=Ff(X)

lMpumepesl. 1. JluHeliHas pyHKYUST

y=kx+b

X 2. KeaGOpamuyHasi hyHKUyuUs
U2
y=Xx

3. Yucnoeast nocnedoeamesisHoCMb
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BospacTtarouiaa pyHKUUA

Symkymro Yy = f(x) Hasversaror

A o
BospacrTarolent Ha ripomexytke X,
y y=f) P Pavey
ecsin U3 HepaseHeTBa X1 < X
f(x2)
, rge X141 X, - mrobkie [B8e
X
f(x) TOUKM ripomexyTia X, crelyer
/ Hepasencteo  [(x,) < f(x,)
X
>
0 X1 X3
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Y6urearouwiaa pyHKUUA

Symkymro Yy = f(x) Hasvrsaror

ybbIBarolens Ha ripomexyTie X,

)
fi#a ecsIN U3 HepaseHeTBa X1 < X;
J(x1) , rge X\ U X, - mrobble ABe
Y i) TOUKM rpomexyTika X, creayer
f(x2)
% HepaseHcTBO  f(xq1) > f(Xx,)
>
0 X1 X2
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"
3. Uemnas pyHKUUS Heuemnas ¢pynxuus

Dyukims y = f(x) HasbIBaeTCSI Y THOM, Oynkums y = f(x) HasbBaeTCs HEUETHOH,
eciau [Jis Jiloboro x u3 0bJacTu eciu [1s1 100oro X 13 obJacTu

orpejiesIeHUs] BbIMOIHSIETCSI PABEHCTBO ONPCACIICHNSA BRITIOJHACTCAH PABCHCTBO

f(-x) =f (x). f(=x)=-f(x).
['padpuk yeTHON (PYHKIMS CUMMETpPUUYEH I'padpuk HeyeTHON YHKIMH
OTHOCHTEJIBHO OcU opdunam. CUMMeTpHUeH OTHOCUTEJIbHO Hakud 1d

Koopdunam.
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f IIpumepnl YETHBIX QyHKIMH

1 o 1

I'padux nanHoi pyHKROUH
CHMMeTpHYeH OTHOCHTeJIbHO ocu Oy




ITeprognueckue dyHKIUH

B IIpupoae U TeXHUKe UaCTO BCTPeUdrOTCA sAB/IeHN A,
[TOBTOPAROIIHNECH 110 HCTeHeHHH HEKOTOPOI'O ITPOMEXYTKd
BpeMeHH!.

Hanpumep, rnpu BpateHuH 3eMau BoKpyr CojiHIa e€ paccTogHHe OT
COJTHI]A BCE BpeMsI MeHseTCs, HO T10C/Ie TI0/IHOTro obopoTa 3emis
OKa3bIBaeTCd Ha TOM JKe pacCTOAHHUH OT CO/HIIA, CTO U roj, TOMY Ha3aJ,
Bo3ppaijaeTcs Ha CBOE MeCTO I10C/Te TIOMHOTO 060pOTa U TOIacTh
Typ OUHBL

Takue rnepruouuecKre TIOBTOPSIOITNeCs IPOLIeCChI
OTHUCBLIBAlOTCS NepuoduyecKumMu (pyHKyusamu.




Ilepuogu4yHOCTh (PYHKIIUU

ITepuoduuecKkou Ha3bIBaeTCs (PyHKIIVS,
ya0BJ/IeTBopsitolasi ycaoBuio: f(x+T)=1(x)
IJIs1 TF000T0 X.

HavmeHbI1lee 3HaueHHe
T Ha3bIBaeTCcs nepuodom

¢pyHKyuu



ITpumepsI nepHoauYecKUX PyHKIHI
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MNepuoanuyeckne pyHKUNY
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Dyukuyuro [ Ha3vlearom

¢ nepuodom T+#0, ecomu s T T
00020 x u3 obacmu ee — . 5
onpedeieHU sl 8bINO JIHICMCS
paeeHcmeo: ‘

uu.—agmﬂhlhu

f(x+T)=f(x)=f(x-T) ' "




' OCHOBHbIE DEMEHTAPHBIE
GOYHKLUNN
" NUHENHan PYHKUKUA y=KX+b
" nokasaresibHas g (0 <azl); );
“ norapucpmmnueckas log x (0 < azl);
" CTeneHHas y=xo,
" TPUrOHOMETPUYECKNE Sin X, COS X, tg X, Cig X;

" obparHble TPUTOHOMETPUUECKUE (DYHKLIUK:
arcsin x, arccos X, arctg X, arcctg x.
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CmeneHHasa (hyHKyus U ee

2pagPuk

y = X", 20e n — Hamypa/ibHoe 4Uuc/10

1) n — yerHoOe,

4

2) n - HeYeTHoe

¥ : 4




CteneHHas PYHKLUS
Yy =X",Nn—YyeTHoe

Csolicmsa cmeneHHoU (hyHKUuUu




CteneHHas PYHKLUS
Yy =X", n —HeYyeTHoe

Csolicmsa cmeneHHoOU (hyHKUuUuU







*Y=f(x)
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4. [lokaszamenbHaa yHkuua y=a*, a>0 n a#1

a>1 0<a<1




]

-1 0 2

0,5 1 4

GUK nokasaTesibHOU GYHKILUHU
AUT Yepe3 Touky (0;1).
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Jlorapvapm ymncria

OHPERETIEHVIES




[JecAaTudHbIN norapudpm - 3To
norapugm no OCHOBaHUKO

Obo3Ha4yeHue:

log

10

b=lgh

HatypanbHbin norapudpm — 310

norapudm no oCHOBaHUKO €

(e - uppauyuoHanbHoe 4ncno,

I'IpMGJ'I WKEeHHOE 3Ha4YeHNE KOTOPOIO.

e=2,7.

O0bo3Ha4vyeHune:

log

€

b=1nbh
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Jlorapuom

) ‘ é :{ )
lnf_:._, 3=3, TaK KaK 2° = &;

-

.
—

log-49 = 2, rak kak 7 = 49;

l

.
log: — = —1, Tak Kak 9 = = —:
)

) -

)

P

l( Jp \ 3

1 . .
5+ TaK Kak . : =%3



Norapucomuyieckas PyHKLUS

al

yf y=log,x.a>0, a#]

y =log, X
0<a<xl]

0 X

y = log,, x
a>l

m Ceolicmea Jio2apugpmuyvyeckol cbyHKUUU m P




DOyHKIUSA  y =sinx

A

/

/ / '
A YL “
: 1 4
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« OOmnacts onpeaeneHnsa GyHKIINI — Bce ASIICTBUTEIbBHEIE YIICIA.
 OOmacte 3HaveHnii - y g[-1; 1].

» JlanHasg QyHKUIA — HeUETHaA, rpadIIK €e CIMMeTpITYeH
OTHOCHTEIBHO Hadyalla KOOpAIHAaT.

 OyHKNUA — nepuoandeckad. HanmMeHBIIIT moI0KITeIbHBIII
IIEPIO] paBEH 2T.

.
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*Y=f(x)
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. lToHsmMue obpamHou pyHkyuu

dyHKkUMA ¥ = f(x) , onpeaeneHHas Ha npomMexytke X,
HasblBaeTca obpamumou, ecnu nodoe cBoe 3Ha4YeHMe OHa
NPUHNMAET TONbKO B O4HOW TOUKEe npomMexyTka X.

y 4

B
i

taO b X l:

v

®yHKUMA y = f(xpOpatuma Ha  |[a; b] dyHKUMA v = f(xHe obpaTuma Ha

|a: 5]



Ecnuv pyHKLUMA ¥ = f (X ) NPUHUMAET KaxKaoe CBOé
3Ha4YeHue y TO/IbKO Npu 0gHOM 3Ha4YeHUN X, TO 3TY
thyHKLMIO Ha3bIBaOT 06paTMMOon.

O6parumbie (PyHKUMH

y=2x+2

1
y=2+—
X

TES e

Myctb y = f(x) — oGparuman (pyHKUWA Torga Kaxgomy y usz
PyHKYUMK COOTBETCTBYET  OfHO :
onpefenéHHoe YUC/No X U3 061acTH ee onpegeneHn s Takoe, 4yrto :
flx) = y. 370 cooTBeTcTBMe onpegensAer (PYHKUWKWO X OT y,3
KOTOPYIO 0 G03HAUMM X = g(y). ToMeHsem mecTaMUu XM y: ¥ = g(x). :

MHOXeCTBa 3HaAUEeHUMN

Heoﬁpamuaﬂ q)ymuma

DOYHKUM IO ¥ = g(x) HA3bIBAKT 0GP aTHO M K (PYHKLUMK ¥ = f(x).
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CBoiicTBa 00paTHBIX (PYHKIIHH

3. Ecnu gbyHKYUs umeem obpamHyro, mo 2paguk
obpamHoul (hbyHKUUU cuMMempu4eH a2paghuky 0aHHoU
OyHKYUU OMHOoCcUmMesibHO npsmMod y = X.
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f(x)

oY=
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*Y=f(x)
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DOyHKIus y - arctg X

v

OGmacTs OIpe e TeHIIs — MHOKECTBO BCeX IefiCTBITE TbHBIX JIIcerT.
MHOK€eCTBO 3HAUEHIIT — HHTEPBAT | = -;- % |
DyHKINS — BO3pacTarommas. '

(DYHKIHISI ABIACTCA HC‘ICTHOﬁ, OHa CIIMMETPIMMHAa OTHOCITEIbHO
Hadala KOOpAITHaT.

@ MyShared



OyHKUSa y = arcctg X

v

-1 0 1 X

Oo6nacth ONpECACIICHHUSA — MHOXECTBO BCEX
JEUCTBUTEIbHBIX YHCE]I.

MHoxecTBO 3HaueHuit — uarepsain ( 0; m).
OyHKIMSA —yObIBarOIIasl.
DYHKUUSA HE SABJISAETCA HU YETHOM, HU HEYETHOM.

- MyShared

| —




_OnemeriTapHble (yHKLmM _ g
L ' = -

IneMeHTapHol (PyHKLWEN HasbiBaeTCa YHKUMA, KOTOpas MOXET
BbITh 3afaHa ogHon (hopmyion Buaa y = f(x), rae cnpasa crosiiee
BbIpaXEHWE COCTARNEHO U3 OCHOBH bIX 3N1EMEHTapHbIX (hYHKLUMIA K
MOCTOSHH biX MPY MOMOLL KOHEYHOTO YMC/Ia OMepaLinii CroKeHus,
BbIUUTAHWS, YMHOXEHUS, AeneHus u B3sTrst (hYHKLAN OT (DyHKLAN,

A

_lgx+4-(cosx| -5

~ Mpumep: y O



*Y=f(x)

Mpenen yucnoBou nocneaoBaTesIbHOCTU

e 1.MNMocneaoBaTtenbHOCTb

x,>a (lmx =a)

lpumep.

1
——0
n
Ll | | |
-
T %
n 5 4 3 2



OnpepeneHue.

YUucno a nasvisaemces npedenom nocnedosamenvHocmu , ecau Ons
1100020 NONOAHCUMENbHO20 cywgemeyem maxoe yeliae

nonodcumenvHoe , 3a8UCAULEE OM , UMO NPULCEX YENbIX SHAUCHUAX

bOonbuux, yem , BLINOTHACHIEA HepaeeHcmecN

xn—am g

limx, =a <> Vel 0 In=n@EN0:
S ViliNE =[x, —d|U ¢

o onpenenenuto (ecian)

*Y=f(x)

Jlornueckne CUMBOJIBI

JIroboii, misg mroo6o0ro,
Jl1st Bcex

3 Cy1iecTByeT, HalIeTCs

o Crnenyer,
(Jiormyeckoe ciaeACTBUE)

PaBHOCHIIBHO, 5KBUBAJIEHTHO
- (Jiormyeckasi paBHOCUIIBHOCTb )



*Y=f(x)

Mpepen cpyHKUUN.

lpumep.
. 2
limx” =4
x—2
& ~OKpCCTHOCTD y= XZ i1 mpon3BOIIBHOM & -OKpECTHOCTH
Touku 4 ocu OY cylecTByeT O -OKPECTHOCTb

Toukd 2 Ha ocu OX Takas, 4To MpH BCEX
3HAUEHHSX X U3 O -OKPECTHOCTH 3HAYEHUs
y= x2 OyZIyT IpUHAJIEKATh £-OKPECTHOCTH

& ~-OKPECTHOCTh

~




*Y=f(x)

Mpepen pyHKUUN.

e OnpepeneHue.

A *  Yucno b nasvisaemcs npedenom gynkuuu f(x)
npu x —> (» eciu 011 1106020
NON0JCUMENLHO20 € CYUWeCmEyem makoe
nonoscumenvhoe O, 3a6uciujee om g , 4mo
o1 6cex x maxux, umo () [ |x — a| NS

J y=f(x) 8bINOIHACMCS HEPABEHCIBO

g () —b| 0 &

£ -OKPECTHOCTh

1S \
b o limf(x)=b<= Vel 0 36 =6(£) 0:

4 / ‘v’x:ON|x—a|M5:|f(x)—b|N8

*Yucao b nazvieaemcs npedenom pynkuyuu f(x) npu

>
0 — a4 X — X % eold

0 0 ~OKPECTHOCTb  |e gng 1000U  E-OKpecmuHocmu moyku b

* cyuecmeyem maxkas O ~OKpECMHOCMb MO4YKU A,
* Ymo 0151 6cex X us 6-0ercmHocmu

* 3HaueHuUs y=f(@&)y0ym npunaonexcamo - £
OKpeCcmHOCmU.




BecKkOHe4YHO Manas BenM4ynHa

YacTHbIK cniy4yan npegena.

lim f(x)=0

X—>a

OnpepeneHue.

PyHKuma f(x) HasbiBaeTca 6€CKOHeYHO Manou

xX—>a

i

Oynknms f(x) Ha3pIBaeTCs OECKOHEYHO MaJION
npu x —a ,CClin

Vell 0 36 =06(e)N 0:
Vx:0N |x—a|N 5:>|f(x)|N £

TeomeTpuYecKasi HHTEPIpeTAHs.
vA

€ -OKPCCTHOCTDb y:f(X)

\FT
o#_ya\ x

o ~OKPECTHOCTH




Npeaen pyHKUuM npn x — +oo

e Npepen dbyHkumm npu X —>» +00 I'eoMmeTpuyeckasi HHTEPNPETAUSI.
e OnpepeneHue. YA

lim f(x)=b< Vel 0 IM =M ()l O:

X—>+00

‘v’x:xMM:lf(x)—blN €

y
*Yucao b nazvieaemcs npedenom gynkuyuu f(x)
npu X —> +00 | ecu ons n06020 \
E

nonodcumenvio2o € cywecmeyem maxoe -
nonooicumensroe M , 3asucauee om € | umo I" ——
ons ecex x maxux, umo X W M | guinonnsemes \\
HepasenHcmeo 0 \ -

|f(x) _bl i e e ~OKPECTHOCTB

. Mpepen cyHKUMU Npun X —> —o0

J1,3.  Maiite onpenenenue
M TEOMETPHUUECKYIO HHTEPIIPETAIIHIO
Tnpenena npu x —» —oo




OaHoCTOpOHHME npeaensbl

1. NMpaBocTOpOHHUI Npeaen B ToukKe.

OnpepeneHue.

Yucao b naszvieaemces npagocmopoHHum npedenom
dynukyuu f(x) 6 mouke a, eciu 05 1106020
nonoxcumenvHo2o & cyujecmayem maxoe
nonoxycumeivhoe  § , 3agucsaujee om g 4mo 0us
6Cex X makux, ¥mo  (\f y_ o [ §- binonHaemcs
Hepagencmeo

| f(x)—b|0 &

lim f(x)=b

x—a+0

A4

s y=f(x)

S

2. JleBOCTOPOHHMUM Npeaen B TOYKe.

OnpepeneHue.

*Yucio b Hazvisaemcs 1€60CHMOPOHHUM NPEOEIOM
dynkyuu f(x) 6 mouke a, eciu 0.1 1106020
nonoscumenvrozo & cywecmeyem makoe
nonodcumenvHoe , 3asucsujee om & , Umo
0715 8cex X maKux, 4mo ONa=xN ¢S -
BbINONIHAEMCSL HEPABEHCBO

| f(x)—b|0 &

Ya lim f(x)=5b

x—a—0

b | ? y=1(x)




YTBepxaeHue. _

1. Ecnu cywecmeyem 1im f (x) =b,

mo cywecmeyiom 0OHOEMOPOHHUEe npederbl
lim f(x)=b # lim f(x)=b

x—a+0 x—a—0
( OHU pasHbI MexAy cobol).

2. Ecnu cywecmsyrom oba 00HOCMOPOHHUX rpedena

lim f(x)=b * lim f(x)=h

x—a+0 x—a—0
(paeHb/e Mmexady cobol),

mo cywecmeyem 11 f( x) b

X—>a

Apyrue 0603Ha4YeHNA OAHOCTOPOHHUX NMpeaenos:
lNpasocmopoHHul npedesn — f (
a+0)

JlesocmopoHHuU rnpeden — f( a— 0)

*Y=f(x)

FeOMeTpI/I‘IeCKaH HTIOCTPAIIUA.

vA

y=1(x)
b
0 a




